The scientific research enterprise is built on a foundation of trust: trust that the results reported by others are valid and trust that the source of novel ideas will be appropriately acknowledged in the scientific literature. To maintain this trust in the current climate of research, we believe that more attention must be given by the scientific community to the mechanisms that sustain and transmit the values that are associated with ethical scientific conduct.
The responsibility for scientific conduct falls on all parts of the research community, including administrators, the leaders of scientific societies, journal editors, and government officials. In this article we will concentrate on the group that must bear the greatest responsibility for maintaining high standards of conduct-the working scientists themselves.
In the past, scientists learned the ethics of research largely through informal meansby working with senior scientists and watching how they dealt with ethical questions. That tradition, while important, is no longer sufficient to meet the needs of the scientific community and the expectations of society.
Most scientists are already consumed with the tasks of doing research, teaching, mentoring, and administration, and have found little time to devote to formal consideration of research ethics. But we must find the time, if the public is going to maintain confidence in the integrity of the scientific enterprise. Unless the trust that scientists traditionally extend to each other also characterizes the relationship between science and the public, the research enterprise is likely to become much more encumbered by counterproductive regulation and oversight.
External and Internal Pressures
What has changed about the research environment that makes it important for scientists to take action? The factors are both external and internal.
The external forces originate in the high standards of accountability now being applied to the scientific community. The University of Pittsburgh has found that many ethical issues are best addressed within the core curriculum rather than in a stand-alone course. In courses in basic biomedical science, students, using a casestudy approach, examine issues such as genetic engineering, the use of animals in research, and university-industry relations.
Other research institutions, professional societies, and journals have developed policies and educational materials that can be used in courses or seminars on ethical issues. The experiences of the last 10 years have generated a wealth of case materials and analyses that can inform students' and faculties' consideration of these issues (2 2) A young scientist arranges a collaboration with the distinguished head of a second laboratory. In the end, the collaborating laboratory contributes nothing, and all of the work is completed by two students in the first scientist's laboratory. When a preprint of the publication is mailed to the intended collaborator, this individual claims the right to be an author, based on the initial discussions. How should the young scientist respond?
3) A laboratory publishes a revolutionary finding that is based on experiments that require a special chemical reagent that had to be synthesized by a student, in an effort that required several years. A competing laboratory whose original model is challenged by this experiment writes to request a small sample of the reagent so that the second laboratory can attempt to reproduce the new finding. The amount of reagent available could be limiting to the further experiments of the student trying to complete his or her thesis, and there is also a concern that supplying the reagent to the second laboratory might enable them to compete directly with the student's current experiments. How should the laboratory head respond?
A third major topic discussed at the June convocation concerned the best way for institutions to respond to allegations of ethical transgressions. Many institutions have set up procedures for evaluating allegations of misbehavior, but many of these procedures remain vague and ambiguous. Students and faculty also tend to be unfamiliar with the procedures that are in place. When faced with an allegation, they often use intuition in deciding on a response, when experience shows that such an approach can lead to disaster.
Recent federal rulings have made it clear that transgressions of ethical standards in science will most often be investigated and adjudicated at the level of the research institution. Institutions are therefore going to have to become much more adept at establishing policies, making procedures known to faculty, students, and staff, and handling cases in a manner that is fair to both accuser and accused. There is much to be learned from past experience, and we need better mechanisms to promote the sharing of information and expertise among institutions. Despite the progress of the past decade, much remains to be done, and the involvement of our most outstanding scientists is critical. They play key roles in departmental and university governance and serve as the role models for students and young scientists. If we are to be effective in maintaining high standards for the scientific community, this issue cannot be left to deans and administrators alone.
The involvement of the most respected scientists at an institution is necessary for setting standards of conduct, designing educational programs, and responding to alleged violations of ethical norms. In meeting such responsibilities, these scientists should be continually asking themselves: (i) Are we setting a good example? Do we go out of our way to give credit to others on whose findings and ideas we build? Are we explicit about the contributions to our own work by students? (ii) Do we reward the scientific quality rather than the quantity of publications? Do we reward faculty who contribute to the scientific community through outstanding public service, teaching, and mentoring? (iii) When allegations of misconduct arise, are they scrupulously examined regardless of the rank or status of the scientist in question or the financial implications for the scientist or the institution? (iv) Are we contributing to the mechanisms that spread appropriate values? Do we support educational efforts that promote the high ethical standards of science?
In addition, national organizations should provide a framework for grass roots efforts and facilitate the spread of model programs designed elsewhere. They can also help define standards for educational programs and methods to evaluate the effectiveness of such programs. Building on the June convocation, the Academy complex is working with other organizations to organize a series of regional projects designed to help local institutions and departments improve how they handle allegations of misconduct, address questionable research practices, educate their communities about research ethics, and share resources.
Every scientist has a stake in contributing to the ethical standards of scientific conduct. If we do not police ourselves, others may step in to do so. The result could be a scientific enterprise that is increasingly constrained by legal strictures, financial oversight, and bureaucratic provisions. We must recognize that good science resembles art more than it resembles the law, accounting, or government. If scientific research is beset with paperwork and regulation, much of the joy and creativity in doing science could disappear. Such a cultural change would not only impede scientific progress, it would also make our field much less attractive to the dedicated and talented young researchers who represent the future. It is incumbent upon all of us in the scientific community to help provide a research environment that, through its adherence to high ethical standards and creative productivity, will attract and retain individuals of outstanding intellect and character to one of society's most important professions.
